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(54) INK-JET RECORDING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To do a sure recovery action and to 
make ink discharge constant by a method in which after the discharge 
opening of a recording head being closed by a cap means, ink is sent 
by a pump means, the pressure of the inside is made constant, the 
cap means is opened/closed and separated from the discharge 
opening, and ink is sent by a low pressure. 
SOLUTION: A cap opening/closing frame 32 is driven by a recovery 
action command, the discharge opening of a recording head 1 is 
blocked by a cap 4, an air release valve 16 is closed, and a pump 18 
is driven to make a high pressure in the recording head 1. When a 
subtank 30 detects ink-full by a sensor 36, during a set time, high 
pressure force is applied to the recording head 1 and the subtank 30. 
Next, the pump 18 is stopped, the valve 16 is opened, rubbing is 
done, and the discharge opening is kept being blocked by the cap 4 

for a set time. After that, after the cap 4 being brought back by the frame 32, the valve 16 is closed, the 
pump 1 8 is driven, and a low pressure is applied to the recording head 1 and the subtank 30 for a set time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet recording device which gives the pressure variation generated by inputting a driving signal into 
a pressure generating means to the ink filled up by the pressure room, breathes out ink from the delivery which is open 
for free passage in said pressure room, and forms a record dot The recording head which bears the regurgitation of ink, 
and the ink supply container which stores the ink supplied to said recording head, The ink supply means which bears 
the passage which supplies ink to said recording head, and a pump means to feed ink from said ink supply container to 
said recording head, The process which is equipped with the cap means which sticks to the delivery of said recording 
head and closes a delivery, and seals the delivery of said recording head with said cap means, The process which feeds 
the ink of said ink supply container to said recording head with said pump means after sealing said delivery, The cap 
means closing motion process which carries out setup-time closing motion of said cap means after said interior of a 
recording head is in a fixed pressure condition, The process which returns the internal pressure of said recording head 
to a normal state after closing said cap means, A setup-time halt of the process which isolates said cap means and said 
delivery, and said pump means is carried out. The ink jet recording device characterized by performing recovery action 
which consists of a process which feeds ink in said head by making the pressure of said pump means into the low 
voltage force rather than feeding by said pump means after sealing the account delivery of back to front. 
[Claim 2] Said ink jet recording device is an ink jet recording device of claim 1 characterized by having a temperature 
detection means to detect environmental temperature, and the feeding time amount of said low voltage force changing 
with detection results of said temperature detection means. 

[Claim 3] The feeding time amount of said low voltage force is the ink jet recording device of claim 2 characterized by 

the ******** from the case where the direction when said environmental temperature is high is low. 

[Claim 4] The ink jet recording device of claim 1 characterized by carrying out the regurgitation of the ink from said 

delivery at the time of the process which seals the delivery of said recording head with said said cap means. 

[Claim 5] The ink jet recording device of claim 4 characterized by the frequency at the time of carrying out the ink 

regurgitation at the time of the process which seals the delivery of said recording head being a frequency below one 

half of the maximum response frequency of said recording head. 

[Claim 6] The ink jet recording device of claim 1 characterized by carrying out the regurgitation of the ink from said 
delivery after the process which opens said delivery with said cap means. 

[Claim 7] The ink jet recording device of claim 6 characterized by dividing into at least 2 times the ink regurgitation 
from said delivery after the process which opens said delivery, and carrying it out. 

[Claim 8] The ink jet recording device of claim 1 characterized by inputting said driving signal into said pressure 
generating means in the process which feeds the ink of said ink supply container to said recording head with said pump 
means after sealing said delivery. 

[Claim 9] The ink jet recording device of claim 1 characterized by ink inputting [ which does not come to carry out the 
regurgitation ] a driving signal into said pressure generating means from said delivery in the process which feeds ink in 
said head by making the pressure of said pump means into the low voltage force. 

[Claim 10] The ink jet recording device of claim 1 characterized by the counts which open said cap means said setting 
time by the detection result of said temperature detection means in the cap means closing motion process opened 
setting time differing. 

[Claim 11] The ink jet recording device of claim 1 characterized by the working speeds which open said cap means 
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said setting time by the detection result of said temperature detection means in the cap means closing motion process 
opened setting time differing. 

[Claim 12] The ink jet recording device of claim 1 characterized by dividing into at least 2 times said feeding at the 
process which feeds the ink of said ink supply container to said recording head with said pump means after sealing said 
delivery, and carrying it out. 

[Claim 13] The ink jet recording device of claim 1 characterized by dividing into at least 2 times or more said feeding 
at the process which feeds ink in said head by making the pressure of said pump means into the low voltage force, and 
carrying it out. 

[Claim 14] The ink jet recording device of claim 1 characterized by making that judgment whose ink in said ink supply 
container is an ink end in the case of the process which feeds the ink of said ink supply container to said recording head 
with said pump means after sealing said delivery. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has an ink jet recording head, and relates to the ink jet printer which breathes 
out ink to a record medium in accordance with record data, and forms an image, and the ink jet type recording device 
which carried the ink jet recording head and enabled record by the high consistency. 
[0002] 

[Description of the Prior Art] In an ink jet recording device, from the delivery with which held ink in the ink supply 
container and the recording head was equipped, ink is breathed out and an image is formed. 

[0003] The ink jet recording device has the outstanding descriptions, such as silence at the time of record, high-speed 
printing nature, and high image quality. 

[0004] However, when air bubbles mix in the interior of said recording head, the record failure that the regurgitation of 
said ink is no longer performed normally is generated. Generating of said record failure will spoil the high image 
quality which is one of said the descriptions. 

[0005] Moreover, said record failure is generated also by thickening of the ink near the delivery, adhesion of the paper 
powder by the record medium near [ said ] the delivery, and other adhesion of a foreign matter etc. 
[0006] When said record failure occurs, formation of an image must be suspended on the way and recovery action for 
returning a record failure to normal must be performed. Since said recovery action suspends formation of an image on 
the way as mentioned above, it will spoil the high-speed printing nature which is one of said the descriptions. 
[0007] Although, as for a line, an image should just recover said recovery action certainly once, when recovery goes 
wrong, said recovery action must be performed again. Then, the time amount concerning recovery will be taken 
unnecessarily, and also said high-speed printing nature will be spoiled. Moreover, the fault of consuming a useless 
record medium by failure in said recovery is produced. Therefore, it is necessary to return a record failure to normal 
certainly by one recovery action. 

[0008] There is the approach of pressurizing the air space of an ink supply container by the booster pump like JP,60- 
13556,A as the approach of recovery action for said record failure in the conventional ink jet recording device. This 
makes the ink supplied to said recording head generate high pressure, makes the ink thickened from the delivery flow 
out, and has composition which carries out image recovery. 

[0009] Moreover, there is JP,3-184872,A as the approach of other recovery action. This ink jet recording apparatus is 
equipped with a circulation supply means to have a pump for ink pressurization, and a bulb. Moreover, it is the 
configuration which is equipped with a means to detect the condition of said ink jet recording apparatus, and controls 
the actuation timing of said pump for ink pressurization and bulb according to said condition. Moreover, tailing of the 
ink is discharged and carried out from a delivery at the time of the circulation actuation by said circulation supply 
means. Moreover, foreign matters, such as ink which fixed near the delivery by long-term neglect etc., dissolve by 
dipping in the liquid absorbed by the liquid absorber arranged at the capping means. 

[0010] It is supposed that optimal recovery action can be performed according to the condition of an ink jet recording 

device by doing in this way. 

[0011] 

[Problem(s) to be Solved by the Invention] However, by the approach of pressurizing the air space of an ink supply 
container by the booster pump as mentioned above, raising to a pressure required in order to recover a record failure 
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will take time amount. Furthermore, ink flows also out of the delivery which is performing normal record gradually 
until it reaches a required pressure. Therefore, many unnecessary ink will be consumed by recovery action. 
[0012] Moreover, in order to recover an image only by discharge of the ink from a delivery as mentioned above in the 
case of the approach of detecting the condition of an ink jet recording apparatus and controlling the actuation timing of 
the pump for ink pressurization, and a bulb, remarkable unnecessary ink will be consumed to recovery action, and it 
will lead to the fall of a running cost. 

[0013] Thus, if there is much consumption of unnecessary ink in recovery action, the ink in an ink supply container 
will be consumed vainly. Then, the ink which should be used for forming the image which is the original purpose of an 
ink jet recording device will consume vainly. 

[0014] Moreover, although there is no problem if it is ink excellent in remelting nature when dipping the fixing ink 
which adhered near the delivery in a liquid and dissolving, the ink which is hard to remelt will take time amount most 
by the dissolution. Then, the time amount concerning recovery action will become redundancy. 
[0015] Moreover, if it is the configuration of an ink supply system like these JP,60-13556,A and JP,3- 184872, A, since 
the former pressurizes the air space of an ink supply container by the booster pump, it will produce variation in the time 
amount raised to a pressure required for recovery action. Moreover, the latter will change welding pressure a lot by the 
variation in passage resistance of a supply system etc. Therefore, it is difficult for both sides to manage the discharge of 
the ink from the delivery of few range. 

[0016] Therefore, it is very difficult to manage ink consumption fewer in the above-mentioned official report, and to 
also discharge the air in passage outside the passage of a recording head. 

[0017] By the way, in these days, in order to raise the above-mentioned high printing nature further, the densification 
of said recording head and a miniaturization are accelerated. Therefore, said recording head must form a still clearer 
image by the little ink regurgitation from a delivery. There is the approach of adding in ink solvents, such as a 
surfactant for raising the permeability to a record medium to the ink used for an ink jet recording device as this way 
stage. 

[0018] However, since said surfactant tends [ very ] to foam, ink itself will very become easy to foam if a surfactant is 
added in ink. 

[0019] So, it is necessary to carry out image recovery certainly also in such ink that is easy to foam in said recovery 
action. The place which this invention is made in view of these technical problems, and is made into the purpose By 
opening and closing a cap so that the discharge of the ink suitable for the purpose may be obtained, after feeding ink to 
a recording head and raising to a required pressure, and controlling the discharge of the ink from a delivery, after the 
cap stuck to a delivery has closed the delivery The ink consumption concerning recovery action can be managed and it 
is in offering the ink jet recording device which can be held in the condition which can form an always normal image. 
[0020] 

[Means for Solving the Problem] The ink jet recording device of this invention A recording head and an ink supply 
container, An ink supply means and a pump means to feed ink from said ink supply container to said recording head, 
The process which is equipped with the cap means which sticks to the delivery of said recording head and closes a 
delivery, and seals the delivery of said recording head with said cap means, The process which feeds the ink of said ink 
supply container to said recording head with said pump means after sealing said delivery, The cap means closing 
motion process which carries out setup-time closing motion of said cap means after said interior of a recording head is 
in a fixed pressure condition, The process which returns the internal pressure of said recording head to a normal state 
after closing said cap means, A setup-time halt of the process which isolates said cap means and said delivery, and said 
pump means is carried out. Recovery action which consists of a process which feeds ink in said head by making the 
pressure of said pump means into the low voltage force rather than feeding by said pump means after sealing the 
account delivery of back to front is performed. Said ink jet recording device is equipped with a temperature detection 
means to detect environmental temperature. The feeding time amount of said low voltage force changes with detection 
results of said temperature detection means. The feeding time amount of said low voltage force is longer than the case 
where the direction when said environmental temperature is high is low. At the time of the process which seals the 
delivery of said recording head with said said cap means Ink from said delivery at the time of the process which seals 
the delivery of discharge and said recording head The frequency at the time of carrying out the ink regurgitation is a 
frequency below one half of the maximum response frequency of said recording head. After the process which opens 
said delivery with said cap means, ink from said delivery Discharge, Divide into at least 2 times or more the 
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regurgitation of the ink from said delivery after the process which opens said delivery, and it is carried out. In the 
process which feeds the ink of said ink supply container to said recording head with said pump means after sealing said 
delivery In the process which inputs said driving signal into said pressure generating means, and feeds ink in said head 
by making the pressure of said pump means into the low voltage force In the cap means closing motion process of ink 
inputting [ which does not come to carry out the regurgitation ] a driving signal, and opening said cap means from said 
delivery setting time to said pressure generating means In the cap means closing motion process of the counts opened 
said setting time by the detection result of said temperature detection means differing, and opening said cap means 
setting time The working speeds opened said setting time by the detection result of said temperature detection means 
differ. The process which feeds the ink of said ink supply container to said recording head with said pump means after 
sealing said delivery, The process which divides said feeding into at least 2 times or more, carries it out, and feeds ink 
in said head by making the pressure of said pump means into the low voltage force, After dividing said feeding into at 
least 2 times or more, carrying it out and sealing said delivery, the ink in said ink supply container is characterized by 
making that judgment which is an ink-end at the time of the process which feeds the ink of said ink supply container to 
said recording head with said pump means. 
[0021] 

[Embodiment of the Invention] Below, it explains based on the example illustrating the detail of this invention. 
[0022] Drawing 1 shows one example of this invention. The sign 1 in drawing is a recording head, and is equipped with 
two or more deliveries for carrying out the ink regurgitation. Moreover, in the recording head 1, a pressure generating 
means counters and is arranged at each of two or more above-mentioned deliveries. An electric machine sensing 
element etc. can be used for said pressure generating means. Moreover, said ink regurgitation is performed in the 
recording head drive circuit which is not illustrated being connected and a recording head 1 inputting a driving signal 
into a recording head 1 from said recording head drive circuit. 

[0023] An image is formed in a record medium by performing said ink regurgitation alternatively, a recording head 1 
being carried in carriage 2, and moving in the guide shaft 3 top. 

[0024] The ink pack 1 1 currently installed in the recording head 1 and the ink supply container 10 is opened for free 
passage by the ink passage 13. In addition, the ink pack 1 1 is arranged so that height more nearly horizontal than a 
recording head 1 and the below-mentioned subtank 30 may become low. 

[0025] Moreover, the subtank 30 is connected to the recording head 1 through the ink passage 14. A sensor 36 
possesses on the subtank 30, and if the inside of the subtank 30 is filled with ink 40, it has the structure of detecting 
ink-full. Photosensor, an interrupter, etc. can be used for a sensor 30. 

[0026] Moreover, the subtank 30 is equipped with the air vent 37. In accordance with time amount, the air bubbles 
which exist in the ink 40 in the subtank 30 form an air space 38. If the detection condition of the above-mentioned ink- 
full continues by pressurization of the below-mentioned high-pressure force, the air of an air space 38 is becoming the 
structure discharged to atmospheric air gradually. 

[0027] Moreover, the ink supply container 10 is equipped with the atmospheric-air clear aperture 17, and it has the 
composition that the atmospheric-air open valve 16 can perform closing motion to atmospheric air easily. The easy 
solenoid valve of closing motion control etc. can be used for the atmospheric-air open valve 16. 
[0028] The atmospheric-air open valve 16 performs a switching action according to the recovery action mentioned 
later. The pump 18 is connected to the air space 12 in the ink supply container 10 through the air passage 19. The air 
pump of a diaphragm type etc. can be used for a pump 18. 

[0029] Moreover, it has the structure of the recording head 1 being equipped with the thermistor 39, and detecting 

environmental temperature. 

[0030] An ink supply means is explained here. 

[003 1] At the time of formation of an image, the ink 40 in the subtank 30 is supplied by the capillary tube force of a 
delivery through the ink passage 14 with consumption of the ink by said ink regurgitation. 

[0032] The ink 40 in the subtank 30 decreases in number by said ink regurgitation. If ink 40 decreases in number, a 
sensor 41 will detect an ink-low. Then, the atmospheric-air open valve 16 is closed, the low voltage force with a pump 
18 is pressurized, and the ink 15 in the ink pack 1 1 is fed on the subtank 30. If the above-mentioned sensor 36 detects 
ink full by feeding by the pressurization of said low voltage force, a pump 18 will stop the pressurization of said low 
voltage force, and will open the atmospheric-air open valve 16. Then, the ink 40 in the subtank 30 decreases in number 
gradually by flow to the ink regurgitation and the ink pack 11. Then, a sensor 41 detects an ink low again. 
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[0033] Thus, as long as ink 15 is in the ink pack 1 1, in the subtank 30, ink 15 always required for formation of an 
image is fed from the ink pack 11, and it will be in the condition of filling up with ink 40. 

[0034] Moreover, drawing 1 is a configuration in a non-image formation field. This field is the position in readiness of 
a recording head 1, and is a field which performs recovery action of a recording head 1 further. The cap means and the 
waste ink recovery means are installed in this field. 

[0035] Next, a configuration and actuation are explained about a cap means. Drawing 2 is the explanatory view 
showing actuation of a cap means. Cap 4 is stuck to the delivery of a recording head 1, and takes up a delivery. In 
addition, the above-mentioned pump 18 has the composition that pumping pressure changes to the high-pressure force 
and the low voltage force according to the pressure change [ which is not illustrated ] device it was connected 
[ change / cap / 4 ]. When a delivery is closed by cap 4 and the high-pressure force and a delivery are wide opened by 
atmospheric air, it consists of this examples so that it may become the low voltage force. 

[0036] Moreover, the elasticity elastic body of 40 - 60 US degrees of hardness of cap 4 is desirable. This example is 
using the silicone rubber of 45 degrees of hardness. Moreover, chloroprene rubber etc. can be used for the quality of the 
material of cap 4. 

[0037] A wiper 5 is a member for wiping off the ink adhering to the delivery side of a recording head 1. It is fixed to 
the cap fixed object 31, and the cap 4 and the wiper 5 are further installed in the cap closing motion frame 32. At this 
time, cap 4 and a wiper 5 are good also as structure made into one. 

[0038] the driving source and the transfer device which the cap closing motion frame 32 is not illustrated — a core 
[ supporting point / 0 ] — being pivotable (drawing Nakaya mark E) - it is constituted and a switching action is carried 
out for cap 4 to the delivery of a recording head 1 ( drawing 2 (a), (b)). Usually, it is in the condition of drawing 2 (a) 
during formation of an image, or standby, and the cap 4 has opened spacing to the recording head 1. 
[0039] moreover, the driving source and the transfer device which the cap rocking lever 34 is not illustrated, either ~ a 
core [ supporting point / 0 ] ~ being pivotable (drawing Nakaya mark F) - it is constituted and the cap fixed object 3 1 
is rocked through the connection lever 35. Cap 4 and the cap fixed object 3 1 which fixed the wiper 5 are actuation of 
the cap rocking lever 34, and moves the delivery side of a recording head 1 up and down along the slot 33 of the cap 
closing motion frame 32 ( drawing 2 (b), (c)). 

[0040] Moreover, a delivery performs rubbing actuation (the below-mentioned notation SI 09) which performs 
disconnection and cutoff to atmospheric air by the repeat of the actuation (the direction of the drawing 2 space table 
flesh side) to which the guide shaft 3 top is moved for the recording head 1 carried in carriage 2 after the above- 
mentioned cap 4 has closed said delivery. 

[0041] Next, explanation about a waste ink recovery means is given. The sign 20 in drawing is a waste ink container, 
and is installed down the recovery action field of a recording head 1 . The scraper 22 is formed in order to wipe off cap 
4 or the ink adhering to a wiper 5. Absorber 21a is for absorbing and holding the ink wiped off with the scraper 22, and 
absorber 21b is used in order to clean cap 4. 

[0042] Drawing 3 is a flow chart which shows the sequence about the recovery action of a recording head 1 . If a 
recovery action instruction is taken out with step SI 00, the cap closing motion frame 32 will be driven and cap 4 will 
close the delivery of a recording head 1 (S 101). At this time, as for the passing speed of cap 4, considering as 1.0 
thru/or 2.0 mm/sec is desirable in order not to break the meniscus formed in the below-mentioned delivery. 
[0043] The atmospheric-air open valve 16 is closed by SI 02, and the inside of an ink supply container is made sealing. 
Next, a pump 1 8 is driven (high-pressure force) and the inside of a recording head 1 is made into the high-pressure 
force (S103). As for the high-pressure force, it is desirable to be referred to as +0. 15xE5 thru/or 0.3xE5Pa to 
atmospheric pressure. 

[0044] If the subtank 30 detects the above-mentioned ink-full by the sensor 36 less than [ of a timer S104 / setup-time 
Tl ] (this example 30 sec(s)), the high-pressure force between the setup times of a timer SI 06 will join a recording 
head 1 and the subtank 30. 

[0045] When a sensor 36 does not detect the above-mentioned ink-full at this time, a halt (S201) and the atmospheric- 
air open valve 16 are opened for the drive of a pump 18 (S202), the condition that the setup-time cap 4 of a timer S203 
closed the delivery is held, the cap closing motion frame 32 is driven after that, and cap 4 and a delivery are isolated. At 
this time, as mentioned above, since the sensor 36 has not detected ink-full, its amount of ink required for formation of 
an image is inadequate for the ink pack 11, that is, it is an ink-end (S205). At this time, an ink-end is displayed on a 
user with the display panel with which the ink jet recording device of this invention which is not illustrated was 



http: //w ww4 . ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 



4/15/2005 



JP,10-1 14085,A [DETAILED DESCRIPTION] 



Page 5 of 10 



equipped. 

[0046] A pump 18 is suspended after the above-mentioned timer SI 06 (SI 07), the atmospheric-air open valve 16 is 
opened (SI 08), and only the count Nl of a count SI 10 performs rubbing actuation (S109). As for the working speed 
when performing rubbing actuation SI 09, considering as 5 thru/or 10 mm/sec is desirable in order to secure the 
removal nature of the fixing ink adhering to the below -mentioned regurgitation side, and a foreign matter. 
[0047] The condition that the setup-time cap 4 of a timer SI 1 1 closed the delivery is held, and wiping actuation which 
drives the cap closing motion frame 32 and opens a delivery from cap 4 is performed after that (SI 12). The ink 
adhering to a delivery side is wiped off by the wiper 5. Furthermore, with the scraper 22 of the waste ink container 20, 
cap 4 and the ink adhering to a wiper 5 are written, and it is absorbed by absorber 21a. The front face of cap 4 is rubbed 
against absorber 21b, and is cleaned. 

[0048] Subsequently, the cap closing motion frame 32 is driven and it will be in the condition that evacuated the cap 4 
to the condition of drawing 2 (a), and the cap (S 1 1 5) 4 and the delivery were isolated. At this time, as for the rate to 
which the cap closing motion frame 32 is made to slide below, considering as 1 .0 thru/or 2.0 mm/sec is desirable in 
order not to break the meniscus of the below-mentioned delivery. 

[0049] Then, the condition is held the setting time of a timer SI 13, the atmospheric-air open valve 16 is closed after 
that (SI 14), a pump 18 is driven (low voltage force) (SI 15), and the setup-time low voltage force of a timer SI 16 is 
applied to a recording head 1 and the subtank 30. At this time, since said delivery is wide opened by atmospheric air, if 
the pressure of a pump 18 is applied too much highly, from a delivery, ink will come out and it will consume 
unnecessary ink. it is desirable for the low voltage force with a pump 1 8 to look atmospheric pressure like [ preventing 
this ], to receive, and to be referred to as +0.02xE5 thru/or 0.04x1 0E5Pa. Then, a pump 18 is suspended (SI 17), the 
atmospheric-air open valve 16 is opened (SI 18), and recovery action is ended (SI 19). 

[0050] Drawing 4 is a graph showing the rate of flow (the ink rate of flow V) of the ink in the pressure (passage 
internal pressure P) concerning the ink in the passage accompanying the time amount progress (time amount t) when 
performing the above-mentioned recovery action, and passage, (a) shows the pumping pressure force and (b) shows the 
ink rate of flow. The ink flow from the ink tank 1 1 to the subtank 30 is indicated to be (+) of the ink rate of flow in 
drawing, and the ink flow from the subtank 30 to the ink tank 1 1 is indicated to be (-). 

[0051] In Sequence B, S109-S1 13, and Sequence C correspond [ the sequence A in drawing ] to S114-S1 19 among 
[ S100-S108 ] the flow chart of drawing 3 , respectively. 

[0052] A field stops, as for ink, flowing in passage, after the sensor 36 of drawing 1 detects ink-full in the sequence A 
in drawing. In this field, the inside of passage is held at the high-pressure force. The air of the air space 38 in the 
subtank 30 is discharged by this high pressure from an air vent 37. 

[0053] Moreover, in Sequence B, since the atmospheric-air open valve 16 is wide opened by atmospheric air as 
mentioned above, it returns to atmospheric pressure gradually. At this time, the ink rate of flow is flowing from the 
subtank 30 to the ink tank 1 1 . 

[0054] In Sequence C, the low voltage force has joined passage. As mentioned above, since the ink pack 1 1 is arranged 
in the location lower than the subtank 30, by Sequence B, the ink 40 in the subtank 30 is flowing gradually into the ink 
pack 11. Therefore, it flows into the subtank 30 again according to the low voltage force of said sequence C. 
[0055] Next, based on the flow chart of drawing 3 , explanation about the recovery action of this example is given. 
[0056] By establishing the setup time Tl by the timer S104, as mentioned above, the ink pack 1 1 is ink. - And it comes 
out and a certain thing can be detected easily. Moreover, since time setting is carried out by the timer SI 04, said high- 
pressure force is not pressurized beyond the need. Since the unnecessary pressure to the recording head 1 by the high- 
pressure force is not applied by this, there is no fear of damaging a recording head 1, and the life of a recording head 1 
can be kept long. 

[0057] Moreover, as mentioned above, by pressurization of the high-pressure force, the air bubbles mixed in the 
passage in a recording head 1 flow in the subtank 30, and form an air space 38. In order to pressurize the setup-time 
high-pressure force of a timer SI 06, the air of an air space 38 is discharged by atmospheric air from an air vent 37. 
[0058] Moreover, a delivery performs disconnection and mutual actuation of cutoff to atmospheric air by the rubbing 
actuation SI 09 as mentioned above. When a delivery opens wide to this atmospheric air, since the interior of a 
recording head 1 serves as high pressure by pressurization of the high-pressure force of a pump 18, it discharges ink 
from a delivery. The discharge of the ink at this time is easily changeable by changing the rate of the actuation to which 
the above-mentioned guide shaft 3 top is moved. Moreover, the pressure in a recording head 1 can be certainly made 
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into the high-pressure force of a pump 18 by the setup time of a timer SI 06. Therefore, it can always consider as a 
fixed ink discharge. 

[0059] Moreover, at the time of this rubbing actuation, since the cap 4 and the delivery side touch, a delivery side and 
cap 4 are ground. 

[0060] Thus, in order to discharge ink from a delivery at the time of rubbing actuation and to grind a delivery side 
against coincidence, ink, a foreign matter, etc. which the air bubbles in a delivery were discharged by atmospheric air 
with ink, and fixed to the delivery side are eliminated promptly. Moreover, since the count Nl of rubbing actuation is 
changeable with a count SI 10, the above-mentioned ink discharge and the removal nature of ink and a foreign matter 
which fixed in addition to being changed easily are easily changeable. 

[0061] In addition, it cannot be overemphasized that exclusion of the ink which fixed to the delivery side, and a foreign 
matter is promoted by the ink discharge from the above-mentioned delivery. 

[0062] Moreover, the ink and the foreign matter which the perimeter of a delivery fixed by performing wiping 
actuation of SI 12 are swept away, and the normal image moreover stabilized can be formed. 

[0063] As mentioned above, the subtank 30 is arranged so that the height to a horizontal plane may become high from 
the ink pack 1 1 . The ink 40 in the subtank 30 flows gradually in the ink pack 1 1 by setting the setup time of a timer 
SI 13 to 5 thru/or 20sec(s). At this time, the air bubbles which were not able to be discharged by pressurization of the 
above-mentioned high-pressure force, for example, the air bubbles which had stagnated at the stagnation point (location 
where ink cannot flow easily) of the passage in a recording head 1, flow in passage with ink by ink flow. 
[0064] Then, air bubbles can be made to flow into the subtank 30 certainly, without stagnating with a pump 18 at the 
stagnation point of said passage by making ink and air bubbles flow by the rate of flow by the pressurization of the 
above-mentioned low voltage force carried out slowly. 

[0065] By pressurizing the low voltage force after the pressurization of this high-pressure force, even if it is ink (for 
example, 20 ppm or more) with much dissolved quantity of gas in ink, the air bubbles in passage can flow in the 
subtank 30 certainly. 

[0066] Thus, more positive recovery action can be performed by pressurizing the low voltage force further after the 
pressurization by the high-pressure force. 

[0067] Moreover, even if it is ink in which the above-mentioned tends to foam, the fine air bubbles generated at the 
pressurization by the high-pressure force by foaming which main air bubbles flowed into the subtank 30, and was 
generated in the pressurization by the high-pressure force flow in the subtank 30 by the pressurization by the low 
voltage force. 

[0068] Therefore, positive recovery action can be performed also in the ink which is easy to foam. 
[0069] About the whippability of ink, the one where environmental temperature is higher becomes more remarkable. It 
is because the viscosity of ink will fall and the surface tension of ink will become low, if environmental temperature 
becomes high. 

[0070] Then, in drawin g 3 , the setup time of a timer SI 16 is beforehand set up according to the detection temperature 

of the above-mentioned thermistor 39. The setup time of a timer SI 16 is made longer than the case where the direction 

when environmental temperature is high is low. That is, pressurization time amount of the low voltage force with a 

pump 18 is lengthened. Even if the air bubbles generated by foaming in the pressurization of the previous high-pressure 

force by doing in this way are the high cases of whippability, they can flow into the subtank 30 certainly. 

[0071] On the other hand, when environmental temperature is low, since the whippability of ink is not a problem so 

much, it can shorten time amount which shortens the setup time of SI 16 and recovery action takes. 

[0072] Thus, by changing the setup time of a timer SI 16 with environmental temperature, positive recovery action can 

be performed regardless of environmental temperature. 

[0073] Moreover, if environmental temperature becomes high as mentioned above, the viscosity of ink will fall. In 
other words, I hear that the one where environmental temperature is lower becomes high, and it has the viscosity of ink. 

[0074] Then, in drawing 3 , the count Nl (SI 10) which is performing count assignment of the rubbing actuation SI 09 
is beforehand set up according to the detection temperature of a thermistor 39. 

[0075] For example, environmental temperature 3 1 thru/or 40 degrees C make 1 time environmental temperature 10 
thru/or 20 degrees C of environmental temperature 21 thru/or 30 degrees C of counts Nl 3 times 5 times. When the 
viscosity of ink changes with change of environmental temperature by doing in this way, the ink adhering to a delivery 



http: //www4 . ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



4/15/2005 



JP,10-1 14085,A [DETAILED DESCRIPTION] 



Page 7 of 10 



side can be eliminated certainly. 

[0076] Moreover, the working speed in the above-mentioned rubbing actuation S 109 is beforehand set up by the 
difference in environmental temperature. Then, when a count Nl is changed with environmental temperature, the ink 
discharge from the delivery in the rubbing actuation SI 09 can be controlled. It is made [ to make / many / an ink 
discharge ] quick to make said working speed late and few. That is, according to environmental temperature, the ink 
consumption in recovery action is controllable. Moreover, it can carry out certainly by changing the working speed of 
the rubbing actuation SI 09 also about exclusion of the ink adhering to a delivery side, and changing the count SI 10 of 
the rubbing actuation S109. 

[0077] Moreover, regardless of the viscosity of ink, optimal recovery action can be performed by setting up the 
working speed of the rubbing actuation SI 09, and a count Nl (SI 10) according to the viscosity of the ink used for the 
ink jet recording apparatus of this invention. 

[0078] The meniscus in ink is formed in the delivery of a recording head 1 . When an impact strong against said 
meniscus is added, said meniscus will break, and the record failure which air invades and cannot form a normal image 
in the interior of a delivery will be generated. 

[0079] However, in this invention, passing speed of cap 4 is performed as 1.0 thru/or 2.0 mm/sec as mentioned above 
in the case of the actuation S101 which takes up the delivery of a recording head 1 with cap 4 as the example of 
drawing 3 showed. Therefore, cap 4 can close a delivery certainly, without giving most impacts to said meniscus. That 
is, in case cap 4 closes a delivery, an unnecessary record failure is not generated. 

[0080] Moreover, the effectiveness taken below by carrying out the regurgitation (following Flushing actuation) of the 
ink from the delivery of a recording head 1 in the case of the actuation S 1 0 1 which takes up the delivery of a recording 
head 1 with this cap 4 is demonstrated. 

[0081] Since the ink regurgitation is more always than a delivery stabilized and carried out in the case of the Flushing 
actuation, even if a little impact is added, said meniscus does not break. Therefore, generating of the unnecessary 
record failure in the time of the actuation SI 01 which takes up the delivery of a recording head 1 with the above- 
mentioned cap 4 can be suppressed further. 

[0082] Moreover, it is desirable to perform the frequency of the ink regurgitation which performs this Flushing 
actuation on the frequency below one half of the frequency (the maximum response frequency) of the limitation that the 
ink regurgitation of a recording head 1 can be performed (in this example, it could be 1kHz). The ink regurgitation 
from the delivery of a recording head 1 is stabilized more by doing in this way, and ink consumption by the Flushing 
actuation can be lessened. 

[0083] The ink jet recording device of this invention can be easily colorized by dividing the passage of a recording 
head 1 for every color inside, and having a configuration to said passage for every color. 

[0084] When it colorizes, the color mixture with which the ink of M (Magenta), C (cyanogen), Y (yellow), and K 
(black) is mixed poses a problem. Generating of color mixture will stop forming the image of a normal color. 
[0085] When it colorizes and the ink of two or more colors is used, the ink discharged from the delivery in the above- 
mentioned rubbing actuation SI 09 is mixed, and color mixture ink is generated. Although, as for said color mixture 
ink, most is eliminated by the subsequent wiping actuation SI 12, said some of color mixture ink may adhere near the 
delivery. If said adhering color mixture ink invades in a delivery, line dividing formation of the image after recovery 
action will become that there is nothing in a normal color. 

[0086] However, in the flow chart of drawing 3 , in the state of drawing 2 after the wiping actuation S 1 12 which opens 
a delivery from cap 4 (a), ****** Flushing actuation is performed and the ink regurgitation is performed. It is desirable 
to perform the frequency of this ink regurgitation on the frequency below one half of the above-mentioned recording 
head 1 (in this example, it could be 2kHz). 

[0087] In the state of drawing 2 after the wiping actuation SI 12 (a), ink 40 is flowing from the subtank 30 to the ink 
pack 1 1 as mentioned above. Therefore, the color mixture ink which invaded from said delivery tends to flow in the ink 
pack 1 1 . 

[0088] As mentioned above, it can be stabilized, the ink regurgitation can be performed in the state of drawing 2 (a), by 
performing said Flushing actuation as a frequency below one half 0 f a ****** response frequency, and, moreover, said 
color mixture ink can be promptly discharged to the exterior of a recording head 1 . That is, when it colorizes, the image 
of an always normal color can be formed. 

[0089] Moreover, the ink regurgitation of said Flushing actuation is divided into at least 2 times or more, and is 
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performed (the divided time interval was set to about 0.2 thru/or 0.5sec(s) in this example). By doing in this way, while 
[ said ] dividing, the condition that the meniscus which does not perform the ink regurgitation was stabilized is made. 
Therefore, when it colorizes by being stabilized further, the image of a normal color can be formed. 
[0090] Moreover, a driving signal is inputted into a recording head 1 from a recording head 1 during the pressurization 
by the high-pressure force until it detects the ink-full of Sequence A in drawing 4 . The air which exists in the passage 
of a recording head 1 by doing in this way, and air bubbles are rocked, and it becomes easy to flow on the subtank 30 
more promptly. Therefore, it can consider as the more nearly optimal recovery action. 

[0091] Moreover, the setup time S106 of the pressurization of the high-pressure force of drawing 3 can be set up short, 
and more efficient recovery action can be performed. 

[0092] Moreover, said air bubbles can be more promptly flowed on the subtank 30 by rocking the air bubbles in the 

passage of the recording head 1 generated by foaming in the pressurization of the above-mentioned high-pressure force 

in inputting [ in which ink does not come to carry out the regurgitation from a delivery ] a driving signal into a 

recording head 1 in the case of the pressurization of the low voltage force of the sequence C of drawing 4 . 

[0093] Therefore, it can consider as the still more nearly optimal recovery action. Moreover, the setup time SI 16 of the 

pressurization of the low voltage force of drawing 3 can be set up short, and more efficient recovery action can be 

performed. 

[0094] Drawing 5 is the same graph as drawing 4 when dividing the pressurization of the above-mentioned high- 
pressure force in recovery action, and the pressurization of the low voltage force, and performing them. Like drawing 
4 , (a) shows the pumping pressure force and (b) shows the ink rate of flow. The ink flow from the ink tank 1 1 to the 
subtank 30 is indicated to be (+) of the ink rate of flow in drawing, and the ink flow from the subtank 30 to the ink tank 
1 1 is indicated to be (-). In addition, the sequence E in drawing performs the sequence B of drawing 4 , and the same 
sequence. 

[0095] In the sequence D in drawing, the pressurization of the above-mentioned high-pressure force is divided into 2 
times, and is performed. S100-S106 are performed in the flow chart of drawing 3 , after that, the atmospheric-air open 
valve 16 can be opened and the condition can be easily performed by closing the atmospheric-air open valve 16 again 
after maintenance and setup-time progress setting time. 

[0096] Since more ink flow of passage can be generated in one recovery action by doing in this way, the air in more 
passage and air bubbles can be flowed on the subtank 30 promptly and efficiently. Therefore, still more efficient 
recovery action can be performed. 

[0097] Moreover, in the sequence E in drawing, the pressurization of the above-mentioned low voltage force is divided 
into 2 times, and is performed. After carrying out to SI 16 in the flow chart of drawing 3 , the atmospheric-air open 
valve 16 can be opened and the condition can be easily performed by closing the atmospheric-air open valve 16 again 
after maintenance and setup-time progress setting time. 

[0098] The air bubbles which stagnated to passage by doing in this way can be made to be able to rock by ink flow, and 
it can flow promptly by the subtank 30. That is, efficient recovery action can be performed still more certainly by one 
recovery action. 

[0099] In addition, it divides into the pressurization of the high-pressure force, the pressurization of the low voltage 
force, and each. Moreover, in this example, although 2 times each of the numbers of partitions were explained, even if 
it increases said number of partitions further, it is clear to do the same effectiveness so. 

[0100] In addition, although this example explained taking the case of the ink distribution system of the ink circuit 
system which has a subtank, it cannot be overemphasized that it can apply also with the ink distribution system of the 
type which puts ink on carriage. 
[0101] 

[Effect of the Invention] It sets to this invention at the appearance explained above. A recording head and an ink supply 
container, An ink supply means and a pump means to feed ink from said ink supply container to said recording head, 
The process which is equipped with the cap means which sticks to the delivery of said recording head and closes a 
delivery, and seals the delivery of said recording head with said cap means, The process which feeds the ink of said ink 
supply container to said recording head with said pump means after sealing said delivery, The cap means closing 
motion process which carries out setup-time closing motion of said cap means after said interior of a recording head is 
in a fixed pressure condition, The process which returns the internal pressure of said recording head to a normal state 
after closing said cap means, A setup-time halt of the process which isolates said cap means and said delivery, and said 
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pump means is carried out. By performing recovery action which consists of a process which feeds ink in said head by 
making the pressure of said pump means into the low voltage force rather than feeding by said pump means after 
sealing the account delivery of back to front The air bubbles mixed in the passage in a recording head are discharged by 
atmospheric air, and can change the discharge of the ink by recovery action easily. Moreover, the pressure in a 
recording head can be certainly made into the high-pressure force of a pump. Therefore, it can always consider as a 
fixed ink discharge. 

[0102] Moreover, ink, a foreign matter, etc. which the air bubbles in a delivery were discharged by atmospheric air 
with ink, and fixed to the delivery side are eliminated promptly. Moreover, an ink discharge and the removal nature of 
ink and a foreign matter which fixed in addition to being changed easily are easily changeable. 

[0103] Moreover, the air bubbles which had stagnated at the stagnation point (location where ink cannot flow easily) of 
the passage in a recording head can also be certainly discharged from passage. 

[0104] Moreover, even if it is ink with much dissolved quantity of gas in ink, the air bubbles in passage can perform 
positive recovery action which can be eliminated certainly. 

[0105] Moreover, even if it is ink which is easy to foam, positive recovery action can be performed. 
[0106] Said ink jet recording device is equipped with a temperature detection means to detect environmental 
temperature, is that the feeding time amount of said low voltage force changes with detection results of said 
temperature detection means, and can perform positive recovery action regardless of environmental temperature. 
[0107] By making it longer than the case where the direction when said environmental temperature is high is low, said 
low-pressure feeding time amount can shorten time amount concerning recovery action, when environmental 
temperature is low, and even if it is the high case of the environmental temperature from which whippability poses a 
problem, it can perform positive recovery action. [0108] Generating of the unnecessary record failure by breaking the 
meniscus formed in the delivery can be suppressed by carrying out the regurgitation of the ink from said delivery at the 
time of the process which seals the delivery of said recording head with said said cap means. 
[0109] Since it is stabilized and the ink regurgitation can be performed at the time of the process which seals the 
delivery of said recording head because the frequency at the time of carrying out the ink regurgitation is a frequency 
below one half of the maximum response frequency of said recording head, the unnecessary record failure by recovery 
action is not generated. 

[01 10] After the process which opens said delivery with said cap means, by carrying out the regurgitation of the ink 
from said delivery, since color mixture ink can be promptly discharged to the exterior of a recording head 1, when it 
colorizes, the image of an always normal color can be formed. 

[0111] Generating of a still more unnecessary record failure can be suppressed by dividing into at least 2 times or more 
the regurgitation of the ink from said delivery after the process which opens said delivery, and carrying it out. 
[0112] Since air and air bubbles can be more promptly discharged from passage in inputting said driving signal into 
said pressure generating means in the process which feeds the ink of said ink supply container to said recording head 
with said pump means after sealing said delivery, it can consider as the more nearly optimal recovery action. 
[01 13] Moreover, since the time amount of pressurization with a pump can be set up short, more efficient recovery 
action can be performed. 

[0114] In the process which feeds ink in said head by making the pressure of said pump means into the low voltage 
force, in inputting [ in which ink does not come to carry out the regurgitation to said pressure generating means from 
said delivery ] a driving signal, it can flow more promptly and the air bubbles in the passage generated by foaming can 
be made into the still more nearly optimal recovery action. 

[0115] The ink which adhered to the delivery side when the viscosity of ink differed because the counts which open 
said cap means said setting time by the detection result of said temperature detection means in the cap means closing 
motion process opened setting time differ can be eliminated certainly. 

[0116] Environmental temperature is not asked but the ink discharge in recovery action can be controlled by the 
working speeds which open said cap means said setting time by the detection result of said temperature detection 
means in the cap means closing motion process opened setting time differing. 

[0117] Moreover, exclusion of the ink adhering to a delivery side can be ensured because the count which opens said 
cap means setting time differs from the working speed which opens said cap means in said cap means closing motion 
process setting time. 

[0118] Moreover, optimal recovery action can be performed regardless of the viscosity of ink. 
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[0119] By dividing into at least 2 times or more said feeding at the process which feeds the ink of said ink supply 
container to said recording head with said pump means after sealing said delivery, and carrying it out, the air in further 
more much passage and air bubbles can be flowed promptly and efficiently, and still more efficient recovery action can 
be performed. 

[0120] Said feeding at the process which feeds ink in said head by making the pressure of said pump means into the 
low voltage force is divided into at least 2 times or more, and is carried out. Air bubbles can be flowed promptly and 
efficiently by dividing feeding by said pump means after sealing said delivery into at least 2 times or more, and 
carrying it out. Therefore, efficient recovery action can be performed. 

[0121] An ink pack is ink by making that judgment whose ink in said ink supply container is an ink-end at the time of 
the process which feeds the ink of said ink supply container to said recording head with said pump means, after sealing 
said delivery. - And it comes out and a certain thing can be detected easily. Moreover, since the unprepared pressure to 
a recording head 1 is not applied in order not to pressurize said high-pressure force beyond the need, there is no fear of 
damaging a recording head 1, and the life of a recording head 1 can be kept long. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view having shown the ink jet recording device in this invention. 
[Drawing 2] It is a cap actuation Fig. explaining actuation of a cap in equipment same as the above. 
[Drawing 3] It is the flow chart which shows the approach of recovery action. 

[Drawing 4] It is the graph which shows the pressure in the passage when performing recovery action, and the rate of 
flow of ink. 

[Drawing 5] It is the graph which shows the pressure in the passage when performing recovery action, and the rate of 
flow of ink. 

[Description of Notations] 

I Recording Head 

4 Cap 

5 Wiper 

1 0 Ink Supply Container 

I I Ink Pack 

12 38 Air space 

15 40 Ink 

16 Atmospheric-Air Open Valve 
,18 Pump 

20 Waste Ink Container 
21a, 21b Absorber 
22 Scraper 
30 SubTank 

32 Cap Closing Motion Frame 

36 41 Sensor 

37 Air Vent 
39 Thermistor 
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[Drawing 4] 
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[Drawing 3] 
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[Drawing 5] 
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PROBLEM TO BE SOLVED: To do a sure 
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constant by a method in which after the 
discharge opening of a recording head being 
closed by a cap means, ink is sent by a pump 
means, the pressure of the inside is made 
constant, the cap means is opened/closed and 
separated from the discharge opening, and ink 
is sent by a low pressure. SOLUTION: A cap 
opening/closing frame 32 is driven by a 
recovery action command, the discharge 
opening of a recording head 1 is blocked by a 
cap 4, an air release valve 16 is dosed, and a 
pump 18 is driven to make a high pressure in 
the recording head 1 . When a subtank 30 
detects ink-full by a sensor 36, during a set 
time, high pressure force is applied to the 
recording head 1 and the subtank 30. Next, 
the pump 16 is stopped, the valve 16 is 
opened, rubbing is done, and the discharge 
opening is kept being blocked by the cap 4 for 
a set time. After that, after the cap 4 being 
brought back by the frame 32, the vaive 16 is 
closed, the pump 16 is driven, and a low 
pressure is applied to the recording head 1 
and the subtank 30 for a set time. 
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3EW#jLL. *»«t3fgEDtfcajP«r*8SliUfc«OHtnE# a« 
^y^RK J:5J£5£J: 5 fcBusBtf^^R^JE^&JgH-: 
LXlt&SB^y Kftii-f ^£J*J£T5TJgfc 

2 I IWB^ >i7 i** y h 5B&=£SttS9*fe?£& 

v K<7>ntdin^K^"6X8|B*ic, mjf£P±diP 

* £M-.ffii-* r £ 1 <ZM y 

ats## 4 m ^ y Mseasis. 
^t-r sss*^ i <o-( y vtt&mm* 

[s£2fc3£7 3 ^SeettHP$rB9<X^m^)^ jfrfEi&fciJ P 
ft*«rA*r a Z £ i"5S»*« l co^f 



2 

lE^y Krt^>r^^*jEiSi-*xsicd3v^T. mrfeiBE^j 

y^ftM*xate*jv^, irtriEia^ai^<o^ais 
fcf5#*s i c75-r t?rc y htt^mwu 

[fS^3i i 2 J ifi!eD±m p fr&Bfl Ufc^^miiE^^r 
J: 0 bvs£-< ^9Wkt&&m<04 is? tmzRM^y 

- fc *mkk-+Z&*JfL 1 y 

(19^ 1 3 ] filj^G2K>-y^(DJE^^igJE^i: UT 

i ?m >^ v^* stwsia. 

[0 0 0 1) 

^ -f^i?*y hfB&^y K£*£ttLXSSV*«R£T?CO 
[0 0 0 2) 

[0003) <ff*i?=irh ft$H&m±* m&mz&tf 

LXt^6 a 

[0 0 04] L^L?te^e>, B«SEgS«^y KftSBIcfiLft 
t J»SE#ttO 1 oX$>eiRlSJ^p p n^$r^^oX L 

[0 0 0 6] «!SEffi«kP9*35««^Ufc»^ttt % U^co 
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3 

10 0 0 7) tfrieiel«»ffc«r l Biff ^TMtfemfctflll 
■M»fftofttt*ttf/J^*v\ i"*i:lal*lcjM»*BWfl 

1 3 5 5 6^«KO^iniE7K^^J;o-C-<> , ^^*& 
[0 0 0 91 ^EtSSbfE^iSfei UXii^PS^ 20 

tr ^ ^ « id gap. * ftfctttt«jfcfr £ 
[ooio] r^SM-act-M^s*** naa 

[0011] 

[*Wtf««tLJ:5tt5iMfi'l U)ft*U Si^^i: 
JnjEtf ^X-< y^fmffOSttKi0£t«^ 

WfS^ft^, matt«XRl£l«bW D 3ft» & «> W 
[0 0 13] C(OJ:5l-EIE«Wt=te*!lr ,k r^3?*^v^ 
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4 

[0 0 14] *fc. ttttiP©3fifl»Cf*3&UfcB*-fV^ 

^^W^ltL^Po rstFIf&SMttwflsSI* 

[0 0 15] ^K^>4#^^6 0- 1 3 5 5 6^ 

*L ^¥3- 1 8 4 8 7 2&&n<D±?*£<<^*&& 

[0 0 16) *oX, ^©^«-C^>^m»*4r^ 
[0 0 17] £r^T, ^T«BU3*^fSF-P^te^:£ll 

&#6fc*>i^ ^/laia^s/ KossasdMfc* /j^t^n 
*e>ftv^ lt^ istv^y Yftsmmz- 

[0 0 18] Li s Lv OTBffififfiiSJWfl^Stfcft^t,* 
[ooi9] iWrtBPl«E»fpT*ttr<Dj:5*:faA 

[00 2 0] 

P^MUqJifflP«rMi:5^^y^«i:Srffifit. fflfiE 
X^t. BulQtiittlPSrSPflUfc^^iusB^V^iaiJiJ; 
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5 

*a€H*WffJhL, *0«WffittfflP*BKUfcf6*>lili 
(SEE** LTsusE^y MM >fi *B=&r&T.nki!>* 

&^s> K«>ti:ttin«r*Wi-6l«l(Jte, *ffiE»fcaSPJ;0 

«£9<f v*£i££U lftiSJ£ttiP&PS<X^CQ&<D, M 
eHefclij n jo* 6 ^ >^ ^ttm^ft < £ t> 2 [qjeUziia- 
MLrSHfiU WSB«:aiP«r*BflL,fcttfcOT5?J<^* 

*irjto tiffin v^fM^sow'v^tiimaE^y k 

*WlMtapJ:9-r>'^tf«bffli-*fcS6«: 
— y K'SESi-SXiST^ ift?dGEz££'>#< £t,2|ni 

t ux«E^y K^^^o-^^Ei^-r^x^x^. iffieS 
ffi3t&'J># < £ 2 HOC htettffl n&ntu 

[0 0 2 1 ] 

[0022] @ii4 x *»^(o— ^jfe^j^-rt^r-fe 

*^^qt£h PSrW^Tl^Sc ifcK*^* K 1 file 
(iff **fe*Jft36SlW5fi«)ffi«<OBfctH a ©**L»ifc»fil 



t T*hu b5W ^ 9 &fctti £fT ') o 

[0 0 2 3] g£»— j/ Kl y y^2(C^ge^tL, 

[0 0 2 4] fd^y Kl i-f ^ttJttWSl Ortfc& 
ESjh/r^&'f 1 Hi^f V*$&fi&l 3M£«9 

iliS$jh/C^£. ft, 'O'f'iyfl lit. SEft^y K 

io [0 0 2 5] *fc, WB^y KlCCtt«f >*mi 4*r 
[0 0 2 6] i^^^V^ 3 OtCtt^r^O h 3 7 

[00273 -^f-. 4 0izitX%,r&Mtn 
[00 2 8] l 6 te. ^i^T^H^S&f^lc:^ 

[0 0 2 9] m&^y 9^5 

[0 0 3 0] wwTM- ^^ftl&^Jftkl-ov^TWWfrn 
[00 3 1] ■HfcftJSWIMOTB-fv^ttaK.ts^ 

^30 f^co^r y;40 ^ v^^ek i 4 *ftT«wa$ix 
a, 

[0032] 3 0 f*9ff>-f >^40 ttHltSW ^ 

1 1 fttfM Vi7 1 5$ri^^^>^ 3 0lrj£ 

no [0 0 3 3] rCipliLT^y^^y^ 1 1 rt{c*Y>- 



20 0 5$ 4E14B mm BROTHER IP 



PAT 05/04/14-0254 

NO. 769 1 P. 26 



63^10-114085 



[0034] «fc % in i fi#sift^jM(4lT«>fi»dtTib 
Kite, ^-vjx^fti^^^IfiliRMjflSOTtSKT^ 

[0035] ^tc^r ^r^iftiro^x^ta&^sa 

fc&g £ Bl L ft v >JE2j-B) 9 # aiSHS £ J: *) :/ 

[0 0 3 6] ^ty^4ttj I S+S&4 0-6 0 

(0 0 3 7] 17-f/<-«ttUft^y FlWBfcUjnBKf* 

[0 0 3 8] ^ty«7^A3 2W^S 
IWEU Cci£ttlflSK:,fcoT> ^Ofr^lciEfepr^ (13 
f^F-PE) \z.Mj££ti* ^4 friary Kitf>i± 
mPtSN-bTBUKWfP^S^eO-efcS (12! 2 (a) , 

(b) 5 . m«HMf, £fcrtftWmi£]2 

(a) cWflIT\ *r Klfc*tLTfi 

[0 0 3 9] *fc, *+y7TiHW<-3 4t>H*LT 

l-iBots SES^y Ki<08tauffi«r_b KBtrf* (SI 2 

(b) . (c) ) 0 

[0040] sljft<0***:7*4T?fffiiEP±tfiP*s 

^KM3±»ft$««flW (H2JKW*S;fr 
ft) ©H9iBLT?ti:ttna**ftCI«tt, 8^57^ 
i^ttA* (HW^-S 10 9) frff 5o 
[0 0 4 1] 2fctcgl-f >'^Im^lS^^SKlov^T(^>g^tWS^tf 
?o B*#*2 0l«*f^*M§T?*>>K eafc^srKl 



(5) 

[00 4 2] n 3 i±WM^> K 1 ©HtfeSMlMcflBi-a 5> 

-^^Sr/Tt7n-ft-htfcfi 4 ^T5/7*S10 

io gc (s i o i) , c.<ob%**i?7'4<Dmmm±& 

1. 0 75^2. Omm/sectti^i-iU^ 
[0 0 4 3) 5 1 0 2 T-;*3ctBSJft# 1 6 2rE8 ^ >^ 

77) LTsBflfe^y Klrt£«JE*jfci-$ (S103), 
fljfliTJ fiX^JCE \Z.$t LTtO. 15XE575^0. 3X 
E 5 P a £i-a4)£S3$ UV\ 

[0 0 4 4] ^-f^-S 1 0 4^)3t^mT (* 
imii30sec) {Ci?-y^>i7 3 0^-t^4h3 6 

3 0Ui;jQ;b£ e 

[0 0 4 5] c<7?c# % tyf3 6fc:<£ 0 afj-JftoK v*- 

(S 2 0 1) , *$TvTO#l 6£P# (S 2 0 2) . * 
^-7— S 2 0 3C0^^^Y^^4T?tttjn§r^V^ 

«»*«ttu -to«# t yro8H7 w a 3 2 

L^r^y^4 irfttttin 

-oio-o^-iyh* (S 20 5) t?s>5> 0 r 

OI^f, S^bftl^*W<D-f ^i?x*y h^^gf-ffi 

[00 4 6] if^©^-f^— S 106^> 8^r 
^ih (S 1 0 7) U 7C^C^#1 6*S3# (S 1 0 
8) , 0^cS 1 1 0c£)(hJ&n 1 ItVf^V^fftotfF (S 1 
0 9) £r?T7o 7^»S 1 0 9$rtTp t^<7>©f^ 

[0 0 4 7] ^^f^— S 1 1 1 <D|9:&li*fS^-ry^4T 
A3 2«:fiSS6L*+y7 f 4 36^qtain4rBB»i-e!7 

tr >jrwift&ff>> (Sii2), nfctfDBiK:ft#bfc 

#2 l al^Jfc£ixS. ^V^^4 05S£fi»±®IlW2 1 
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10 0 4 8} &1^T\ 4ty/W^A3 2» 
U *+^4$rIgl2 (a) (DVtm^&MZ^T (SI 
15) *-v^^4 £f£ffin t^ftS^^fc^^^^u 

it £ oo n * - * * ^ &m £ ft v £ 

1. 0M2. Omm/s ectt5^S$U\ 
[0 0 4 9 J ^rco^e, ^^T^-S 1 1 3 cOaS/tB^-r <0 
U »»#16^C (S 1 1 

4) % tK^T"! 8£&*®l U (S115) , 

^p±mp J: o * >^**ax^wft-f *«»lt us 

(CfcfXT+O. O2XE57iS0. 04X10E5Pa 
£**-3coa*M'£U\ sK^TTl 8£r#rtL (S 

117), 6£BS£ (S 1 1 8) % EK&gft 

fF&*T1-5 (SU9). 

I0 0 5 0] ®4«tlftiB0!)IBIffi«ifls4:tfofcB»<7>, R#pJl 

5SV) Z&fr-tf^^X'hZo (a) f*#V7U;^ 
(b) f±-r^^M$r^i- 0 (+) t 

it* 1 1 frh*>7$i<"p 3 o^c^^rv^^ 

*u (-) b\itW&^* 3 OH^y^i?^ l l^ 

[0 0 5 1] E4 J S'— -r>*AttBS3fl>:7tJ— ^ + — h 
«fS100^S108 s 7-^^.13 f£S 1 0 9~S 1 
1 3. -Jr^CfctS 1 1 4~S 1 1 9tZ*tl?Mt 

[0 0 5 2] jgl^^-^V^AfCfeV^XElKO-feVf-a 

l-fltfJStl/'CV^, CK^SilEiCj: 9 3 Ort*> 
[0 0 5 3) >— ^V^BT'ttfiu^coJ: 51-^ 

[0 0 5 4] i/—tri'XC'r?\ttefc£i&ffimziillt>oX «> 

YX-$-?9ls9 3 Orttt-r Vi> 4 Oli^y^^y^ lift 

[0 0 5 5] &{;:I3 3<£>7C3— f 1 * — hC^ v #3? 
[00 5 6] W&LftZ ?lc?sC^—S l 0 4X&feB$ 



J0 

1 0 4TB*ra»^5W^fi&Ki«JBE^©injEfe^S^± 

[0 0 5 7] *fc % «t3£©J;p^«E^J!fpjejcJ:o-C 
fd»^y K l rtcojtfEtt^aAi-a^f&tt*^^^ 3 0 
rtCftiglStK S45®3 8§rH^1"6o P^fT — S 1 0 
6 cDtftJif^^JE^^fh^ o fcab, 3 8 GD£ 

[0 0 5 8] fcfc. ^0DJ:p^9fcr>^af^s 10 9 

lOrtW^/l 8«3i?5H-:*OJnlEKlJ:-»TiSSJBEtii 
V^60#a*t*±tu^^>r KfS3±£ri£8&g-U:5jKjfl! 

6. 

[0 0 5 9] r(7>7fcrv^!a^05i:t#^^^4 
<b*i&9-frfc>£*l,£. 

[0 0 6 0] ^<D£oiZ.7¥lsy$ijf-k$\z><{>'7tf(± 
ffiPjcO^rti*^, li3^«:aiPi5j^««Sfc40, StffiP 

[hJ^S 1 1 0I^Jt?)7tr>^«i«2©I6|*Nl^agit 

[0 0 6 1] gfcffinrftildiaJS'Lfc-f S^J^ 

[0 0 6 2] s 1 1 2<nr?J - 

[0 0 6 3] HU^Lfc<l: olc-V-y? is? 3 0M>^/< 
l 1 «t l ?7k^@^^i-^i^^^<^^ fl t5(^S 
$^^TV^^, 0 ^v-Sll3O3ft£^5^2 0 
s e c k-TZZt^ypl/? 3 0 f*3<7M 4 0 ^ 

[0 0 6 4] ^co^, xK>>^i 8JCJ: 0atTito(SJE^3flD 



PAT 05/04/14-0254 

20 0 5? 4JU4B limn BROTHER IP NO. 7 6 9 1 P. 28 

#BB¥10-114085 



6. 

[ 0 0 6 5 J ^. WjS5^^^DJE<7>^ir<SJE^^DJBE^fT 

10 0 6 6] ccoj; 5^SSJE^j^J;5*DjE^>Slw55tce 
[0 0 6 7] UawfiSUVvf^^tfc^T 

OJ^K^ASftSo 

[0 0 6 8] ffiotv ft^J&W^iCioV^C^^I 
[0 0 6 9] ^>^?&:&VftK:§SLTl±&m^ s & 

[0 0 7 0] IS3lC*SVvT*W-*— S 116© 

3a&$R!3*\ gtl^COf— ^^39 t^^ftiias^^^ 
^1 8te£*(^;fj wflDE^ra a 0 r<9<£? 

^30 ICgfcAt- 4 X k 5 0 

[oo7i] ^ms^^m^^^^x^ > 

[0 0 7 2] :wj;')^^^s l l 6<n&fef$m& 

[0 0 7 3] tin. ififttoXi^lR&U&ifi&KttZk 

[0 0 7 4] <£CLT\ ISO 3 fd*5V^-C. vV^fmtfeSl 
0 9cDE»*§ifcS:fT->T^£lg#N 1 (8110) If, 

[0 0 7 5] mx.tm$tfami 075^2 oti»Ni 

So 

[0 0 7 61 St»7^^^S 1 0 9X<0®}if. 



(7) 

LfcVMMfZttfflteftfNtt 

7 t^ysbflss i o D^M^it, 7fy» 

S I 0 9c?l3&S 1 1 OZ&jLZ-kxmniCftvZk 

io [0 0 7 7] *fc**w©^>^^aL 3 ' humm^.^ 

t/ftDftmz&teltX? 1 0 9^ 

fft£&, 0^N1 (SI 1 0) 

10 0 7 8] fd^y Kl<0i*H3ulcti:>f 

{c^s^SALE^^i&i^sfis^-e^^^fE&e^^js 
[0079] UA»WM*fe, «8Wefia3<ogteJfe^iT 

07iM2. 0mm/sectL-Cff5 9 ^oT 

[0 0 8 0] Z<D*-ryy<lV5Zm^y K 1 ooq± 

mp&SCSMFS 1 0 l<£>&t[£fE&— ;/ KKOqtaiPj: 

[oosi] ^^y^^S&f^WBSttlStfcetrtinji:!)* 
trl&S^y Kl wetffiUfc&CS&fes 1 0 l<n&-?<D* 

[0082] ^yts ^<r>-7y ? ^^/fttf^frp-f 

*>**2* Li^ k H z k Lit) . Z<D£ 

[00 8 3] *WJ*W 5** y h ffi«KBIff«: x 

IWWftftKltSct iz. * 7 - flaw 
[0 0 8 4] *^-<tn^-3^UliM (-^^^) v 
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[oo8 5j tv-itz^^mvo&nj >*zm\,^it 

«£\ M)£<r>7¥^yMfts i o 9{zT*±mm:*)&M 

&&'<y*tt*<7>&toV<<¥y0 f mft$ 1 1 2lC^oX 

I008 6J Li*l,tZ&bWS<0'7V— Mc*il^ 
1 1 2(7)^2 (a) ©IMST. nm^VVi/y? 

$ (^HJfe^J^tt 2 kHz t tfc) B 

[0 0 8 7] fcf^flf^S 1 1 2cO$ 

<^>ISI2 (a) OttSTCtt-f ^*4 Oft*?*** 3 0^ 

ajp«t osAifc^ i ii^am 

10 0 8 8J HiiM<D£?\cm2 (a) (OfflSiVs BPft^C 
8ifE£fr ^Bfcffl*ft3CLTfT*., Lfrhm 

[008 91 ^fc, ^ney^y^^sii^^stiti 

WUfrJ#WWlWttl&0. 27iFS0. 5seciLfc) e 
r 03 cfc 5 *cir S r t "Cjtuffi^fo LfcHii^f y?ztm*ft 

[oo9 0] W4td8v^r>— ' y>'XA<D<<{>jr 

y Kl&ffiifc^y Kl J:&9£fr{5-f§-#A;*rf-3o -o>* 
"FtS* 

[0 0 9 1] $i1t&Z<nfti£Z}<Dmj£<r>n&ftffiS l o 

[0 0 9 2] *jfc K m4<Di/—tri/XC<Di&J£tt<OMm. 
(Omcatm p J; !9 ^ * j&< efcttJ-T S KM £ v xjgs&fij-^- 
SrEft^ y K 1 tc A7J-f 5 w <t T\ 1tii&<K>iBifEft<ntofr 

[0 0 9 3] ffioTS^Sjg^ClEllfeSbf^i-rsrt^-C 



74 

So 

[0 0 9 4] E5itEm*®l^(-*5^S^<Oi¥5JK^OtlD 
BE, (SiE^03iDiE^>t>|UTtTofct #co, (g)4£[^« 
CO^^T-feS, B4i:HI«K: (a) tttf^TT^ 

(b) tt-<^^«5S«r^ 0 B*-f (+) fc 

y$$>9 1 1 ^^-i?-^^ 3 O^ZM^?^ 
ft* (-) £ ^ 3 Ori*?,^ 1 l^s 

io -^r^j^B fclH«tf>>'— 'JrVTi&fTS. 

10 0 9 5] Ei^v'— ^>^D-eM:RiI^i^JE^(Z)JDEE 
£2[e]1;:4>S>|LT*toT^So Etl3<^7P— He 
fcWSl 00-S10 6£f?V\ ^<7>3L ^cj5M»# 

S« 

[0 0 9 61 w«DJ:5tci-Swt-Cl[H]W!HltftSb^eE 

I0 0 9 7] *^EI^^--7->^Er < ti:^^><lS;i±^cr> 
ADH;5r2El££f!lLTfTo-CV^So B 3 (75y n — — 
hlC^^TS 1 1 6£ffo£:^ *«Cg8&#i 6$rgg 

[0 0 9 81 *<73J:e>l^SwtT-iffi^^Lfc^S 
[0 0 9 9] ft. «ffi^©ftIJE, iSJ±^^um. fl^K 

# 1- s c £ < ± k e> v h s o 

[0100] fcis, *%fc&\-?\±V-79y9t:^'i-&4 
[0 i 0 1 J 

m p i,itmzm&&y7^mz x o 
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JS 

Kii^JEiSJ: 9 fcjfflEtfV^MtfflEyjtriSffi.a fc LX 

JEeiM Vi7^a4i:i-<&r fc#X£6 a 
[0102] *fcqttfiPft<z>SiiSJ*>f t#{~A-£Ur 
#ffl**L* 4fc*HUP»U@*Lfc<<r>'* % Afe^ttS 

[ 0 1 0 3 J £fc, Mt^y Krt^i5R3»05tfe^A (-f 2/ 
[ 0 1 0 4] -O^^C^W^W^^ 

[0105] ftft^w^^tt, m& 

[0106] FfflfH-f 5?* y h^a^fiti^S^iSr 

[0107] twfifit<oj3E3H^miiw^a^©fiE*?iS^ 
A'^ftv ^ i 9 ft < 1 5 : t 

^^(C5o^T«S& , iftf^{-^^^f?a§r^< x£. % 

fclBlMMMrf? Pit JJS-C^ £ D 

[0 10 8] ilWEiW»!*-ryr^ftlcJ:oi!ttESEak^.y 
KOqfcBP*«Ht6I»K, ffifdi±£BP«fc9'f 

So 

[0 10 9] fiWEft^y K©atan**Mi-Sl» 

aj*rSjeuTfr*.*fc«>. iimfam=j:**attjEfti* 

[Olio) 0tfnCttHin*rH< 

[oiii] H&i2ntap^^<xm^^. areattfjp 
<ostm«r'>jfc < * 1 2 lii^ji^^j uxis 



(9) 

[0 1 1 2] lu5Sti:UiU$-J!&e!Lfc|fe*C^lE7K>'7'^& 
a*X£3. 

[0 113] tf^:/fc*5taJE*>iifr|ia«rJH<s;£ 
-c*6fc», £93A*Ai*l§l1»flE«rfT ?: td$X£ 

[0 114] MaK^Wk©JE**:ttE*fcUTlWa 
[0 115] f&td**>y^&£Wtfc#mm<* J rv? 

[oii6] Htri5^-vy^s^^p c . [ 3j?a< *tyr 
j: K) «nB«ffB*rara < nfHuc*sji&« c <t x, at&& 
So 

[0 117] 4fc; ffiE*+yy*S*R:£l#WBIKl5I 

[oils] -f v^<03tett^hafci ± fiii>feisi«B& 

fWx* - ta 5 X£5„ 

[0 119] ffirlESfcttJP^WLfcftfcjWfgiijK^^fk 
i+:^t5TJtW, lWWEa*^*< fcf»2feJ«±|C^ 

[0 12 0] WIBaK>^aoDJE*«r(Sffi^i UXOTii 
< fct>2lsl£t.htC^#lUX3&J£U, ?fiSB4fcfflU^BB 

[0 12 1] Wi5«:aSP4r®EHLfc«^iaSHxK^^* 
50 yf-hmsf-^ls K-Cfc$r t*^iCftmX#5 B 
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(10) 



17 

[Ell] y MEftgS^Ltili 

[ff#G>3ttW] 
1 SE«^yK 



4 +t*^ 

5 V 4 /<— 

io 

l i -<v^>* 

12,38 £$fdg 
15.40 -r 
i 6 *«MSk# 

1 s sKvy 

2 0 

2 1a, 21b !&iCt$r 



2 2 

3 0 
3 2 

a 6 

3 7 
3 9 



18 



* 9 \s—s* 
4 1 



mi) 
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